We report the discovery of 182 new southern stars with proper motion larger than 0.45 ′′ yr −1 . The stars were found in an expansion of the SUPERBLINK proper motion survey to 8980 square degrees south of Decl.=-30
INTRODUCTION
Surveys of stars with large proper motions are very effective in identifying low-luminosity objects in the vicinity of the Sun. Most of the white dwarfs and red dwarfs in the Solar neighborhood have first been discovered in proper motion surveys. Much of the current census of nearby stars is based on follow-up analysis of objects listed in large catalogs of high proper motion stars, most notably the NLTT catalog of stars with µ > 0.18 ′′ yr −1 Luyten (1979b) and (especially) its subset, the LHS catalog of stars with µ > 0.5 ′′ yr −1 Luyten (1979a) . Objects with annual proper motions in excess of µ = 0.5 ′′ are now often referred to as "LHS stars". The current census of nearby stars is largely based on follow-up observations of those Luyten objects (Gliese & Jahreiss 1991; Gizis & Reid 1997; Reid et al. 2003) .
The Luyten catalogs have long been known (Dawson 1986 ) to suffer from significant incompleteness both at low Galactic latitudes (|b| < 10), and in southernmost declinations (Decl. < −32
• ). The desire to build a complete census of stars in the Neighborhood of the Sun has motivated a series of new proper motion surveys which, over the years, have gradually filled up these gaps. Recently, improved data-mining techniques have been used to conduct a massive proper motion survey of the northern sky, using data from the Digitized Sky Survey (DSS). In a systematic analysis of DSS scans with the SUPERBLINK software, an automated blink comparator, several hundred new µ > 0.5 ′′ yr −1 stars have been discovered in the northern sky, effectively filling up the low Galactic latitude gap , and also significantly increasing the completeness of the proper motion census at high Galactic latitude (Lépine, Shara, & Rich 2003) . In fact, the new LSPM-north catalog of stars with proper motions µ > 0.15 ′′ yr −1 (Lépine & Shara 2005) , which compiles the SUPERBLINK results, is now superseding the Luyten catalogs for all areas north of the celestial equator.
The southern sky has been very attractive for proper mo-tion hunters in recent years, because of the low completeness of the LHS catalog at southern declinations. Several small proper motion surveys have been carried, including the Calán-ESO (CE) Proper Motion Survey (Ruiz et al. 2001) , the WT survey (Wroblewski & Torres 1997; Wroblewski & Costa 2001) , and the APMPM survey (Scholz et al. 2000) , which have all made significant, additions to the zoo of µ > 0.5 ′′ yr −1 proper motion stars, although limited in area. Two larger proper motion surveys have recently been conducted based on data from the SuperCOSMOS Sky Survey (SSS). The Liverpool-Edinburgh high proper motion (LEHPM) survey (Pokorny, Jones, & Hambly 2003) has covered ≈ 7, 000 square degrees of the south Galactic cap, including a large fraction of the largely incomplete Decl. < −32
• cap. The SuperCOSMOS-RECONS survey (SCR) now aims to obtain an improved proper motion survey of the entire southern sky, although results have so far been presented for ≈ 5, 000 sq.deg. south of Decl. < −47
• (Subasavage, et al. 2005) . Encouraged by the impressive results already obtained with SUPERBLINK in the northern sky, I have now expanded the analysis of DSS images to the southern declinations. In this paper, I report the discovery of a first set of 182 new stars with µ > 0.45 ′′ yr −1 , found after completing the analysis of 87.1% of the sky south of Decl. < −30
• (8980 square degrees). The search methodology is outlined in §2. Results are described in §3. The completeness of our survey is estimated in §4. Finder charts for all new objects are provided in the appendix.
SEARCH AND IDENTIFICATION
Our method for identifying high proper motion stars from the Digitized Sky Survey (DSS) is described in much detail in Lépine & Shara (2005) . Scans from the DSS are analyzed using SUPERBLINK. For each detection, SUPERBLINK generates two-epoch finding charts which are blinked on the computer screen and examined by eye, in order to filter out any false detection. The whole northern sky has already been analyzed with SUPERBLINK, and the first major data release can be found in Lépine & Shara (2005) .
Analysis of the southern declinations of the DSS by SU-PERBLINK presents an additional complication. In the northern hemisphere, the DSS incorporates scans from photo- graphic plates in the red passband at both the first (POSS-I red; 103aE emulsion) and second epoch (POSS-II red; IIIaF emulsion). In the south, however, the DSS only contains first epoch blue plate (SERC-J blue; IIIaJ emulsion) while the second epoch images are available only from red (SES red; IIIaF emulsion) and far red plates (IVn emulsion). This is problematic, because SUPERBLINK is based on image subtraction algorithms, and thus works best on pairs of images that are as similar as possible. Nevertheless, tests have shown the procedure to work reasonably well on pairs of images in different passbands, as long as there is a sufficient number of stars with similar plate intensities on both images. Tests have shown that SUPERBLINK can recover high proper motion stars from pairs of blue/red plates, although it fails to detect objects with extreme colors. Encouraged by these results, it has been decided to expand the SUPERBLINK analysis of the DSS to southern declinations. The analysis of areas south of Decl.=-30
• has now already been completed. Not all areas of the DSS are suitable for analysis by SU-PERBLINK, however. There are several zones where first epoch SERC-J plates are unavailable, most notably at low Galactic latitudes. Proper motion searches also require that there be a sufficient temporal baseline between the first and second epoch. This was rather apparent in the northern sky, where the POSS-I plates preceed the POSS-II plates by ≈ 40 years. But in the southern sky, the baseline between the SERC and SES surveys is significantly shorter (< 20 years). In some cases, the baseline is too short for accurate proper motion detection/measurement. Pairs of plates with baselines under 5 years were thus not considered for our analysis. The SU-PERBLINK algorithms also fail in subfields (17 ′ × 17 ′ ) where there is an extended, saturated object, such as very bright V < 5 star. In the end, 8980 square degrees, or ≃ 87.1% of the sky south of Decl.=-30
• , were successfully analyzed ( Figure  1) . DSS scans were provided as input to the SUPERBLINK software. Lists of candidate high proper motion stars were generated on output, along with the usual two-epoch 4.25 ′ × 4.25 ′ finder charts. The charts were visually examined by blinking on a computer screen, and bogus detections were filtered out. Counterparts for all confirmed objects were searched for in the USNO-B1.0 catalog (Monet et al. 2003) and in the 2MASS All-sky Catalog of Point Sources (Cutri et al. 2003) . The 2MASS positions were used as a reference to calculate the 2000.0 epoch position. Optical magnitudes were obtained from USNO-B1.0, infrared magnitudes from 2MASS.
HIGH PROPER MOTION DISCOVERIES
A total of 1,147 stars with proper motions in the range 0.45 < µ < 2.0 ′′ yr −1 were located by SUPERBLINK. A majority of these have been previously reported in the literature as high proper motion stars. The list of SUPERBLINK detections was cross-correlated with the NLTT catalog, and with lists of detections from the APMPM survey (Scholz et al. 2000) , the CE survey (Ruiz et al. 2001) , the LEHPM catalog (Pokorny, Jones, & Hambly 2003) , and the recent SCR proper motion survey (Subasavage, et al. 2005) . A search was also made with Simbad 2 , to identify known high proper motion stars from other sources, especially the WT stars (Wroblewski & Torres 1997; Wroblewski & Costa 2001) . In all, 965 of the SUPERBLINK detections were found to be known high proper motion stars.
A total of 182 new high proper motion stars were discovered with SUPERBLINK. A complete list is presented in Table 1. Names for the stars are based on the convention introduced by Eggen (1979 Eggen ( , 1980 . We use the letters "PM" for Proper Motion, followed by a space, followed by the letter "J" which denotes that the following digits refer to the J2000 coordinates. The numerals then correspond to the right ascension (to 0.1 minutes of time) and declination (to 1 minute of arc). In case of confusion between two objects, most notably close proper motion doubles, we add the directional suffix "N", "S", "W", or "E" to distinguish between the two components.
Finder charts for all the stars can be found in the appendix. Stars range in magnitude from R F = 11.3 to R F = 20.5. Most notably, the list includes 5 new stars with proper motions exceeding 1.0 ′′ yr −1 . These are PM J00522-6201, LPM J12277-4541, LPM J13384-3752, LPM J19167-3638, and LPM J19261-4310. the list also includes two common proper motion doubles: LPM J19105-4132 / LPM J19105-4133, and LPM J22403-4931E / LPM J22403-4931W. Figure 2 plots the distribution on the sky of all the stars found with SUPERBLINK, with new discoveries denoted by larger symbols. New stars are found all over the survey area, although relatively fewer ones are found near the south Galactic cap (an area covered by the LEHPM catalog), and in areas south of Decl.=-47
• (where the SCR survey has already made an efficient pass). Table 1 provides J2000 coordinates for the stars at the 2000.0 epoch. The temporal baseline between the first and second epoch of the discovery plates is given. The measured proper motions are relative, calculated with respect to background Galactic stars. Proper motion errors (µ err ) are estimated based on the detailed analysis of SUPERBLINK errors from Lépine & Shara (2005) , with normalization to the temporal baseline (a shorter baseline makes the proper motion less accurate). Optical magnitudes B J , R F , and I N (respectively photographic IIIa-J, IIIa-F, and IV-N) are listed; these are obtained from counterparts of the stars found in the USNO-B1.0 catalog (Monet et al. 2003) . Infrared J, H, and K s magnitudes are also given for stars that have counterparts in the 2MASS All-Sky Catalog of Point Sources (Cutri et al. New high proper motion stars south of Decl.=-30
• . 3
2.-Objects with µ > 0.45 ′′ found in the survey area with SUPERBLINK. The software correctly re-identified a total of 965 previously known high proper motion objects ("old stars"). SUPERBLINK also discovered 182 new high proper motion objects ("new stars"), which are here reported as high proper motion stars for the first time.
2003).
A simple reduced proper motion analysis provides an estimate of the spectral class of the stars. Optical to infrared proper motion diagrams (Salim & Gould 2002) Lépine, Rich, & Shara (2003) , where H RF = R F + 5log(µ) + 5. Figure 3 shows the distribution, in the reduced proper motion diagram, of all 1,147 stars found by SUPERBLINK, with the new discoveries again labeled with larger symbols. Among the new discoveries, there are 14 candidate white dwarfs, 52 candidate halo subdwarfs, and 106 candidate disk dwarfs. The status of nine other stars remains ambiguous because of incomplete photometric information.
COMPLETENESS OF SUPERBLINK IN THE SOUTHERN SKY
To estimate the completeness of our survey, we have compared our list of SUPERBLINK detections to lists of high proper motion stars from five previous southern surveys which overlap with our search areas. Within the 8980 square degrees area analyzed with SUPERBLINK, we compiled a total 769 stars with magnitude 10 < R F < 19 and proper motion with 0.5 < µ < 2.0 ′′ from the NLTT catalog (Luyten 1979b) , the APMPM survey (Scholz et al. 2000) , the CE survey (Ruiz et al. 2001) , the LEHPM catalog (Pokorny, Jones, & Hambly 2003) , and the SCR survey (Subasavage, et al. 2005) . Note that stars brighter than magnitude R F ≈ 10 are generally not recovered by SUPERBLINK because they form extended saturated patches on the SERC-J and SES plates; these are thus excluded from the completeness analysis. Proper motions for all those bright stars can be obtained from the TYCHO-2 catalog (Hog et al. 2000) . From Figure 2 . The approximate loci of white dwarfs, halo subdwarfs, and disk dwarfs are indicated, as from . The new SUPERBLINK stars tend to be relatively faint (R F > 14) and so populate mostly the lower half of the diagrams, where low-luminosity objects normally lie (white dwarfs, low-mass dwarfs and subdwarfs). The new stars make a significant addition to the census of objects with H R F > 20. the reference sample of fainter (R F > 10) stars SUPERBLINK recovered 612 objects, missing 157, suggesting recovery rate of 79.5%.
It must be noted, however, that NLTT catalog entries are sometimes affected by large positional errors (Salim & Gould 2003) . It is thus very possible that a number of NLTT objects have been "missed" by SUPERBLINK simply because they do not exist at the position recorded in the NLTT catalog. Likewise, Subasavage, et al. (2005) report problems recovering some the stars listed in the LEHPM catalog; it appears that a number of LEHPM entries are either spurious, or have large errors in their reported position. Further investigations would be required to determine which of the NLTT and/or LEHPM objects are not real. In any case, the SUPERBLINK recovery rate quoted above is probably an underestimate. In fact, if we exclude from the analysis stars all the stars that are listed only in the NLTT or LEHPM, we reduce the reference sample to 259 previously known stars in our survey area, of which only 26 have been missed by SUPERBLINK. This suggests a higher recovery rate of ≈ 90%. The actual recovery rate of SUPERBLINK most probably lies somewhere between these two estimates.
In any case, it appears that the SUPERBLINK recovery rate in the south is significantly lower than the much superior detection rate (≈ 99%) achieved at northern declinations (Lépine & Shara 2005) . The lower efficiency of SU-PERBLINK in the southern sky is most likely due to the fact that plates of different colors (blue/red) are used for the first and second epoch. Because SUPERBLINK is an imagesubtraction analysis software, more confusion arises when plates of different passbands are compared. In particular, one of our algorithms for the identification of moving objects requires that they display similar intensities (to within a factor of 2) on both the first and second epoch plates. This filter is required to minimize the number of false detections from the often noisy/grainy photographic plates. The software does renormalize the intensities so that the total plate flux from all stars in the field are equal in the first and second epoch image. In principle, if all the stars in the field have the same color index, the renormalization will correct for it, and the stars will show the same (renormalized) flux on both images. However, if there are objects on the field that are bluer, or redder than the typical background star, their renormalized flux will be different on both images. The median value for the color of a field star is B J − R F ≈ 1.2. In a typical field, where the red and blue plates have been renormalized by such that a B J − R F = 1.2 star yields similar instrumental flux values on both images, stars with B J − R F < 0.4 or with B J − R F > 2.0 will be missed by SUPERBLINK. In practice, this effect is mitigated by the fact that the photographic plate response is non-linear, but it remains true that unusually blue or red stars are likely to be missed by the code. In fact, close examination of some APMPM and SCR stars missed by SUPERBLINK shows that they are indeed quite red. Preliminary tests reveal that some tweaking of the SUPERBLINK software parameters, and relaxing of the automated rejection filters would increase the efficiency of the code, albeit at the expense of a larger number of false detections. These would then have to be filtered out by eye, requiring a larger investment of personhours.
CONCLUSIONS
A search for high proper motion stars in the Digitized Sky Survey with the SUPERBLINK software has been completed for an area of 8980 square degrees covering 87.1% of the sky south of Decl. = −30
• . A total of 1,147 stars with proper motion µ > 0.45 ′′ yr −1 were detected by SUPERBLINK, of which 182 are found to be new discoveries. Of these, there are 123 new stars with µ > 0.5 ′′ yr −1 (the canonical limit of the LHS catalog), including 5 stars with extremely large proper motions (µ > 1.0 ′′ yr −1 ). These make significant additions to the census of high proper motion stars at southern declinations.
A standard designation system is used to name the new high proper motion stars. It is based on the naming convention first introduced by Eggen (1979 Eggen ( , 1980 . At the time, the standard system was used by Eggen as a means to simplify the designation of some high proper motion stars which were then known under a variety of names. The original convention used PMHHMMM±ddmm, for a star with R1950 coordinates R.A.=HH MM.M, Decl.=±dd mm. Nowadays, there has been several new surveys and catalogs, each using its own prefix system, with much confusion resulting. We are again reaching a point where it is becoming desirable to uniformize the naming convention of the high proper motion stars. I propose a slight modification to the Eggen convention, in which the J2000 coordinates are used instead. High proper motion stars are thus to be designated according to the model PM JHHMMM±ddmm, for a star at the J2000 coordinates R.A.=HH MM.M Decl.=±dd mm. I strongly encourage all researchers in the field to start following this convention as well, at least when naming a new discovery.
A reduced proper motion analysis suggests that 14 of the new high proper motion stars are white dwarfs, while 52 more are candidate halo subdwarfs. Most of the others are probably nearby red dwarfs. All these objects should be high priority targets for follow-up spectroscopy and astrometry (parallax measurements).
One notes that in the area covered by our survey, there are now 940 known R F > 10 stars with 0.5 < µ < 2.0 ′′ yr −1 , where Luyten's NLTT catalog listed 564. Much of the improvement comes from the fact that the SES blue and AAO red plates used in the SUPERBLINK survey are significantly deeper (20th magnitude) than the Bruce Proper Motion survey plates used by Luyten in the south, which had a limiting photographic magnitude m pg ≈ 15.5.
At southern declinations, the SUPERBLINK software has a detection rate of 80% − 90% for stars with 10 < R F < 19, which falls short of matching the very high detection rates ≈ 99% achieved in the northern sky survey. The main reason is that in the south, the DSS has only first epoch scans of blue (IIIaJ) plates, but second epoch scans of red (IIIaF) plates, while in the north, red plates were available for both the first and second epochs. The image subtraction techniques used by SUPERBLINK makes handling of blue/red pairs more problematic. Strategies to increase the SUPERBLINK detection rate of high proper motion stars in pairs of blue/red images are currently being considered and tested. In the meantime, the SUPERBLINK analysis of the remaining half of the southern sky (0
• ) is now being performed, and new SUPERBLINK discoveries will be available soon.
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APPENDIX FINDER CHARTS
Finder charts of high proper motion stars are generated as a by-product of the SUPERBLINK software. We present here finder charts for all the new, high proper motion stars presented in this paper and listed in Table 1 . All the charts consist of pairs of 4.25 ′ × 4.25 ′ images showing the local field at two different epochs. The name of the star is indicated in the center just below the chart, and corresponds to the name given in Table 1 . To the left is the POSS-I field, with the epoch of the field noted in the lower left corner. To the right is the modified POSS-II field which has been shifted, rotated, and degraded in such a way that it matches the quality and aspect of the POSS-I image. The epoch of the POSS-II field is noted on the lower right corner. High proper motion stars are identified with circles centered on their positions at the epoch on the plate.
The charts are oriented in the local X-Y coordinate system of the POSS-I image; the POSS-II image has been remapped on the POSS-I grid. This means that north is generally up and east left, but the fields might appear rotated by a small angle for high declination objects. Sometimes a part of the field is missing: this is an artifact of the code. SUPERBLINK works on 17 ′ × 17 ′ DSS subfields. If a high proper motion star is identified near the edge of that subfield, the output chart appears truncated. 
